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ABSTRACT

Embolic protection aspirators and methods for extracting
debris from the vasculature during interventional procedures
are provided. One Such System may include an aspirating
filter delivery catheter having a filtration device, an operable
end cap, and a plurality of aspiration ports. The delivery
catheter may be fluidly coupled to a Suction providing means
for extracting debris while traversing a target Site for distal
delivery of the filtration device. Another such system may
include an aspirating filter retrieval catheter having an
aspiration lumen and a balloon. The aspiration lumen may
be fluidly coupled to a Suction providing means for extract
ing debris from the filtration device prior to and/or during
retrieval of the filtration device. By inflating the balloon to
partially or fully restrict blood flow, Suction preSSure proxi
mal of the filtration device may be increased to enhance
debris extraction.
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EMBOLIC PROTECTION ASPIRATOR

the distal opening of the elongated Shaft for minimizing

FIELD OF THE INVENTION

catheter is being advanced to the target Site.
0008. The filter delivery catheter may be slidably coupled
to a guide wire, and Suction may be applied to the proximal
end of the elongated Shaft for extracting, through the aspi
ration ports, debris resulting from the distal region of the
delivery catheter traversing the target Site, Such as a Stenosis

debris collection on the distal side of the filter while the

0001. The present invention generally relates to intravas
cular devices used in interventional procedures. More Spe
cifically, the present invention relates to Systems and meth
ods for extracting debris, e.g., emboli, thrombi, etc., during
the placement and retrieval of a blood permeable filtration
device.

or a lesion.
BACKGROUND OF THE INVENTION

0002 Vascular procedures such as angioplasty, atherec
tomy, thrombectomy, Stent placement, etc., used for treating
occlusive vascular diseases cause material to dislodge from
the inside wall of blood vessels and enter the bloodstream.

The dislodged material (e.g., plaque), known as emboli, may
be Sufficiently large to occlude downstream blood vessels,
potentially blocking blood flow to tissue. Additionally, blood
clots, known as thrombi, may form and either be Sufficiently
large or grow over time and block a blood vessel should the
thrombus become released into the bloodstream.

0003) Numerous interventional systems and methods that
employ a filtration device designed to capture debris during
the treatment or diagnosis of vascular disease are well
known in the art. The procedure typically involves using a
filter delivery catheter to transluminally insert and deliver,
within a blood vessel, a filtration device to a location distal

of a target Site, Such as a Stenosis or a lesion, and then
deploying the filter causing it to open; During Such filter
delivery process, plaque could be liberated from the walls of
the blood vessel and create emboli and thrombi that may
enter the bloodstream and potentially occlude distal blood
vessels.

0004. After deploying the blood permeable filtration
device distal of the target Site, an interventional device may
be delivered over the guide wire to the target Site. During
treatment of a Stenosis or a lesion within the blood vessel,

plaque may be liberated from the walls of the blood vessel
creating emboli and thrombi. This debris could then be
entrapped in the distally deployed filter, and hinder its

0009. The present invention also pertains to an aspirating
filter retrieval catheter deployable in a blood vessel for
extracting debris entrapped on the proximal Side of the blood
permeable filter to enable collapsing the filter for removal.
In one embodiment of the invention, the aspirating filter
retrieval catheter may include an elongated shaft having an
aspiration lumen traversing the length of the shaft, and also
having a short guide wire lumen proximate the distal end of
the shaft. The guide wire lumen could be in fluid commu
nication with the aspiration lumen and the lumen of the
blood vessel. The guide wire lumen may be used for slidably
coupling the filter retrieval catheter to the guide wire, and
the distal end of the catheter may be advanced to a region
proximal of the filter. Suction may then be applied to the
proximal end of the aspiration lumen of the elongated Shaft
for extracting debris entrapped on the proximal Side of the
filter.

0010. In an alternate embodiment, the aspirating filter
retrieval catheter may further include an inflatable balloon
around the elongated Shaft proximate the distal end of the
shaft. The balloon may be fluidly coupled to an inflation/
deflation lumen extending to proximate the proximal end of
the retrieval catheter. While applying Suction at the proximal
end of the aspiration lumen of the elongated Shaft, the
balloon may be inflated to partially restrict or fully occlude
blood flow, thereby potentially increasing the Suction pres
sure for extracting the debris. The balloon may then be
deflated.

0011 Next, the filter may be collapsed into a low profile
state around the distal end of the filter retrieval catheter, and

removal from the vasculature.

the catheter with the attached filter may be removed from the

0005. In view of the foregoing, it is desirable to provide
an aspirating filter delivery catheter and method for extract
ing debris during the filter delivery process. It is further
desirable to provide an aspirating filter retrieval catheter for
extracting debris accumulated proximal of the filter prior to
extracting the filter from the vasculature.

vasculature.

SUMMARY OF THE INVENTION

0006 The present invention pertains to an aspirating filter
delivery catheter deployable in a blood vessel for extracting
debris resulting from the filter delivery catheter traversing
the target Site, Such as a Stenosis or a lesion. In one
embodiment of the invention, the aspirating filter delivery
catheter may include a blood permeable filtration device
located within the elongated Shaft proximate the distal end
of the shaft, and one or more aspiration ports located
circumferentially and/or longitudinally on the elongated
shaft proximate the distal end of the shaft and proximal of
the filtration device.

0007. In an alternate embodiment, the aspirating filter
delivery catheter may further include an operable end cap at

BRIEF DESCRIPTION OF THE DRAWINGS

0012 FIG. 1 is an illustration of an embodiment of an
aspirating filter delivery catheter defining aspiration ports, a
blood permeable filtration device, and an operable end cap;
0013 FIGS. 2A-2C illustrate an embodiment of a filter
docking mechanism;
0014 FIG. 3 is an illustration of an embodiment of an
operable end cap;
0015 FIG. 4 is another embodiment of the aspirating
filter delivery catheter of FIG. 1;
0016 FIG. 5 is yet another embodiment of the aspirating
filter delivery catheter of FIG. 1; and
0017 FIG. 6 is an illustration of an embodiment of an
aspirating filter retrieval catheter defining an aspiration
lumen, a guide wire lumen, and an inflatable/deflatable
balloon.
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DETAILED DESCRIPTION OF THE
INVENTION

0.018. The following detailed description should be read
with reference to the drawings, in which like elements in
different drawings are numbered in like fashion. Those
skilled in the art will recognize that many of the examples
provided could have suitable alternatives that may be uti
lized without departing from the spirit of the disclosed
invention.

0.019 FIG. 1 is an illustration of an aspirating filter
delivery catheter 2 in accordance with an embodiment of the
present invention. Delivery catheter 2 includes an elongated

shaft 40 having a proximal end (not shown) and a distal end,
and contains a filtration device 6. An operable end cap 44
may be disposed on the distal end of elongated shaft 40. As
shown in FIG. 1, elongated shaft 40, filtration device 6 and
operable end cap 44 of delivery catheter 2 could be slidably
coupled to a guide wire 20 therethrough. Catheter 2 can
include a Side guide wire opening 42.
0020. Using well known percutaneous techniques, guide

wire 20, having a proximal end (not shown), a flexible distal
tip 22 and a filter stop 24 fixedly attached to guide Wire 20,
may be manipulated into position within the lumen of a

blood vessel 10. In FIG. 1, the inside wall of blood vessel

10 is shown having one or more lesions and/or Stenosis 12,
referred to as a target Site 12, with guide wire distal tip 22
and filter stop 24 located distal of target site 12.
0021 Elongated shaft 40 includes one or more aspiration
ports 50 located circumferentially and/or longitudinally
proximate the distal end of elongated shaft 40 and proximal
of filtration device 6. AS cap 44 passes distally through
lesion 12, emboli may be dislodged. Such emboli may flow
along paths 52 and enter elongated Shaft 40 through aspi
ration ports 50. The emboli could then be extracted along

path 54 by a suction providing means (not shown) fluidly
connected to the proximal end (not shown) of elongated
shaft 40.

0022 Filtration device 6 may include a self-expanding
support hoop 32 with a blood permeable sac 30 and a
suspension member 31 attached thereto. The open end of
blood permeable sac 30 may be affixed to support hoop 32
Such that Support hoop 32 forms a mouth through which
blood may flow into blood permeable sac 30. Suspension
member 31, when connected to Support hoop 32 and guide
wire 20, could be useful in holding Self-expanding Support
hoop 32 and blood permeable sac 30 in an eccentrically and
laterally displaced position relative to the direction of blood
flow.

0023. As shown in FIG. 1, operable end cap 44 may be
attached to the distal end of elongated shaft 40. While
advancing delivery catheter 2 toward and past target Site 12,
Such as a Stenosis or a lesion, operable end cap 44 may be
retained in a closed State to limit emboli collection on the
distal side of filtration device 6.

0024 FIGS. 2A-2C illustrate an alternate embodiment of
the present invention, wherein a filter docking member may
be used instead of filter stop 24 with the distal side of
filtration device 6 having a matched mating element.
Examples of Such filter docking members are disclosed in

0025. As illustrated in FIG. 2A, guide wire 20, having
Spring coil tip 22, may also include filtration device docking
member 216 coupled to a distal portion of guide wire 20.
Docking member 216 may be rigidly coupled to guide wire
20, and in one embodiment, could be formed of a generally
“V”-shaped member 218 including docking channel 220.
Docking member 218 could include groove 222 opening to
channel 220. Docking member 216, may be used to remov
ably Secure filtration device 6 thereto as explained in the
following.
0026. In one embodiment, docking member 216 may be
permanently formed on guide wire 20. Alternatively, dock
ing member 216 may be detachably connected to guide wire
20 such as by a friction fit between guide wire 20 and a

channel (not shown) of docking member 216, or by a

mechanical attachment mechanism. If detachable, docking
member 216 may be used on any Suitable guide wire,
thereby adapting the guide wire for operation with filtration
device 6.

0027 FIG. 2B illustrates an embodiment of filtration
device 6 which may be Selectively coupled to docking
member 216. Filtration device 6 may include distal cone

232, blood permeable sac (i.e., filter) 30, Suspension mem

ber 31, Support hoop 32, and collar 156. Cone 232 may be
coupled to the distal end of filter 30. Cone 232 could be
“V”-shaped and formed of a rigid member having a distal

opening (not shown) sized for insertion of guide wire 20
therethrough. Cone 232 may include locking ring 242
extending about an outer perimeter of cone 232. Locking
ring 242 could be sized for insertion into groove 222 of
docking member 216.
0028 Filter support hoop 32 may have a generally cir
cular mouth 154 and a plurality of Suspension members, i.e.,
suspension struts or ribs 31. Mouth 154 may support filter
30, and could be formed of a wire loop coupled thereto via
a known bio-compatible adhesive or other Suitable means as
are well known in the art. Filter mouth 154 may be coupled
to collar 156 via Suspension member 31 such that collar 154
could slide along guidewire 32 to deploy or retrieve filtration
device 6. Suspension struts 31 may be attached to collar 156
and mouth 154 by any suitable means as are well known in
the art. Filter frame 32, mouth 154, and suspension ribs 31
could be formed of a wire or strip of a relatively elastic
material Such as a Nitinol material.

0029. In use, filtration device 6 may be mounted relative
to guide wire 20 by inserting guide wire 20 through an
opening in cone 232. Filtration device 6 could be advanced
over guide wire 20 to align cone 232 with docking member
216. Cone 232 may be forced into channel 220 of docking
member 216 until ring 242 SnapS into groove 222 and is
maintained therein. Filtration device 6 could be inserted in

a low-profile collapsed condition via cooperation with
sheath 40, and positioned at a treatment Site, as compara
tively illustrated in FIGS. 2B and 2C.
0030. In another embodiment of the present invention,
yet another filter Stop or docking member may additionally
be affixed on guide wire 20, and positioned proximal of
collar 156.

co-owned U.S. Pat. No. 6,152,946 to Broome et al., which

0031. In other embodiments, filtration device 6 may be
coupled to a filter delivery wire (not shown) for deploying

is incorporated herein by reference.

and retracting filtration device 6. To one of ordinary skill in
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the art, it is well known that numerous alternative embodi

ments for delivering and retrieving one or more filtration
devices are also possible.
0032. From the foregoing descriptions of various
embodiments for affixing one or more filter stop or filter
docking mechanism on to guide wire 20, it should be
apparent that the movement of filtration device 6 may be
restricted either in one direction, viz., distally or proximally,
or in two directions, viz., both distally and proximally.
0.033 FIG. 3 is an illustration of operable end cap 44 in
accordance with one embodiment of the present invention.
Operable end cap 44 may include a guide wire port 46, a
plurality of interleaving plates 45, and a base 47. Guide wire
port 46 could provide an access point through which deliv
ery catheter 2 may be slidably coupled to guide wire 20.
Interleaving plates 45 may be in the shape of, for example,
a frustum of a cone, or a dome. Interleaving plates 45 may
also be designed and constructed in a form Such as petals in
a flower bud. Base 47 of operable end cap 44 may be fixedly
and flexibly attached to the distal end of elongated shaft 40.
0034. It is advantageous for operable end cap 44 to be
constructed Such that it could be pushed into an open State
by applying a relatively light force on the proximal side of
interleaving plates 45 of end cap 44. End cap 44 could be
opened either by pushing filtration device 6 in the distal
direction, or by pulling elongated shaft 40 in the proximal
direction, or by a combination thereof. Filtration device 6
may thus exit elongated shaft 40 through the now open
operable end cap 44, and placed distal of target Site 12 within
the lumen of blood vessel 10. Upon exiting delivery catheter
2, Self-expanding Support hoop 32 may open radially to
engage the inside wall of blood vessel 10.
0035) Operable end cap 44 as illustrated in FIG. 3, and
discussed in the foregoing, is one illustrative example for
Such devices. It should be apparent to one of ordinary skill
in the art, that numerous additional shapes and mechanisms
are possible for an operable end cap for providing the
desired functionality.
0.036 FIG. 4 is an illustration of an alternate embodiment
of aspirating filter delivery catheter 2 of the present inven
tion, wherein the placement and number of aspiration ports
on elongated shaft 40 may differ from the design shown in
FIG. 1. The embodiment in FIG. 4 shows that aspiration
holes 48 and 49 may be located proximate the distal end of
elongated shaft 40 and proximal of filtration device 6.
Aspiration hole 49 may serve a dual purpose as a port for
guide wire 20 and an entry port for the debris flowing along
paths 52. Debris entering elongated shaft 40 through ports
48 and 49 may be extracted along flow path 54 by a suction

providing means (not shown) fluidly connected to the proxi
mal end (not shown) of aspirating filter delivery catheter 2.

Although only two aspiration holes 48 and 49 are explicitly
shown for the alternate embodiment in FIG. 4, it should be

realized that a plurality of aspiration holes could be placed
longitudinally and/or circumferentially on elongated shaft
40 proximal of filtration device 6.
0037 FIG. 5 shows yet another embodiment of aspirat
ing filter delivery catheter 2 wherein a non-porous blocking
wall or plug 56 may be fixedly located within the lumen of
elongated shaft 40, proximal of guide wire port 42. The
portion of elongated shaft 40 distal of blocking wall 56 could

contain filtration device 6 and operable end cap 44. The
portion of elongated shaft 40 proximal of blocking wall 56
may have an aspiration port 58 proximate blocking wall 56.
Debris could enter elongated shaft 40 through aspiration port
58 along flow paths 52, and may then be extracted along

flow path 54 by a suction providing means (not shown)
fluidly connected to the proximal end (not shown) of deliv

ery catheter 2. In FIG. 5, only one aspiration port 58 is
explicitly shown for this alternate embodiment, however, it
should be realized that a plurality of aspiration holes may be
placed longitudinally and/or circumferentially on elongated
shaft 40 proximal of blocking wall 56.
0038. The foregoing descriptions of the various embodi
ments have focused around delivery lumen 2 as having one
lumen for one or more purposes, viz., guide wire lumen,
filter delivery lumen, and aspiration lumen. It should be
apparent to those of ordinary skill in the art that delivery
lumen 2 may include more than a single lumen, e.g., delivery
lumen 2 may have two lumens, for example, one being a
guide wire lumen, and the other being a filter delivery and
aspiration lumen. Alternately, delivery lumen 2 may include
three Separate lumens: one being a guide wire lumen,
another being a filter delivery lumen, and the other being an
aspiration lumen, for example.
0039. Described hereinafter is one of several methods in
which aspirating filter delivery catheter 2 may be used in
practice. One embodiment of a method of using delivery
catheter 2 may include placement of guide wire 20, Such that
flexible distal tip 22 and filter stop 24 are positioned distally
of target site 12 within the lumen of blood vessel 10. Next,
aspirating filter delivery catheter 2 including filtration device
6 and operable end cap 44 may be slidably coupled to guide
wire 20, and the distal end of delivery catheter 2 advanced
toward target Site 12.
0040. When the distal end of delivery catheter 2 is
proximate the proximal side of Stenosis or lesion 12, a
Suction providing means may be fluidly coupled to the
proximal end of elongated shaft 40. The lumen of elongated
shaft 40 may provide fluid communication between aspira
tion ports 50 and the Suction providing means. Delivery
catheter 2 may be advanced in the distal direction for
traversing target Site 12, while Suction is being administered
for extracting, through aspiration ports 50, debris, emboli,
thrombi, etc., resulting from the movement of delivery
catheter 2.

0041) Next, filtration device 6 may be deployed within
the lumen of blood vessel 10 and distal of target site 12 by
pushing filtration device 6 in the distal direction and/or
pulling delivery catheter 2 in the proximal direction. Oper
able end cap 44 could be pushed open with filtration device
6 exiting the distal end of elongated shaft 40, and self
expanding Support hoop 32 may extend radially to engage
the inside wall of blood vessel 10. Blood may now enter and
flow through blood permeable sac 30, and aspirating filter
delivery catheter 2 may be extracted from blood vessel 10.
0042 An interventional device may be introduced over
guide wire 20 to target Site 12, and one or more vascular
procedure Such as angioplasty, atherectomy, thrombectomy,
Stent placement, etc., may be conducted for treating occlu
Sive vascular disease. Any one of these procedures could
cause material to dislodge from the inside wall of blood
vessels and/or create thrombi, emboli, etc., into the blood
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stream. With filtration device 6 deployed distally of stenosis
or lesion 12, the debris may enter and get entrapped within
blood permeable sac 30. After the procedure has been
completed and interventional device removed, the emboli
laden filtration device may also be extracted.
0.043 Blood permeable sac 30 may contain small and/or
large amounts of debris of differing form, size, etc. Under
certain circumstances it may be possible to use a conven
tional filter retrieval catheter to collapse and extract the
filtration device from the vasculature with the debris encap
sulated within blood permeable sac 30. However, under
certain conditions blood permeable sac 30 might become
occluded with debris making it relatively difficult to collapse
and extract filtration device 6 using a conventional filter
retrieval catheter and method. Therefore, there exists a need

for an aspirating filter retrieval catheter for extracting, at
least in part, Some of the entrapped debris So that filtration
device 6 may be collapsed for easy removal without releas
ing debris into the blood Stream.
0044 FIG. 6 is an illustration of an aspirating filter
retrieval catheter 60 in accordance with an embodiment of

the present invention. Retrieval catheter 60 may include an

elongated shaft 70 having a proximal end (not shown) and
a distal end, and could also have an inflatable/deflatable

balloon 62 proximate the distal end of elongated shaft 70.
0.045 Elongated shaft 70 may include an aspiration

lumen 74 therethrough having a proximal end (not shown)

and a distal end, and a guide wire lumen 78, also having a
proximal end and a distal end, guide wire lumen 78 fixedly
attached proximate the distal end of elongated shaft 70. The
distal end of guide wire lumen 78 may be fluidly coupled to
the distal end of aspiration lumen 74 such that both lumens
74 and 78 commonly form the opening at the distal end of
elongated shaft 70. Guide wire lumen 78 may be used for
slidably coupling retrieval catheter 60 to guide wire 20. The
proximal end of aspiration lumen 74 may be fluidly coupled

to a Suction providing means (not shown) for extracting

debris 80 from blood permeable sac 30.
0.046 Balloon 62, having an expanded state and a con
tracted State is disposed proximate of the distal end of
elongated shaft 70. Balloon 62 could be configured such that
in the expanded State, Surface 64 thereof may engage the
inner Surface of the lumen of blood vessel 10. As shown in

FIG. 6, elongated shaft 70 may be surrounded by inflation

lumen 66. The proximal end (not shown) of lumen 66 may

be fluidly coupled to a fluid source, and the distal end of
lumen 66 may be in fluid communication with balloon 62
through an orifice such that lumen 66 may be used for
injecting and/or removing fluid from balloon 62, as is well
known in the art, for the purpose of inflating and/or deflating
balloon 62. Blood flow within vessel 10 may be partially
restricted and/or fully occluded by expanding and/or con
tracting balloon 62 during any portion of the interventional
procedure and as deemed necessary or advantageous to do
SO.

0047. Described hereinafter is one of several methods by
which aspirating filter retrieval catheter 60 may be used in
practice. One embodiment of a method of using retrieval
catheter 60 may include slidably coupling retrieval catheter
60 to guide wire 20 via guide wire lumen 78. Retrieval
catheter 60 may be manipulating within the lumen of blood
vessel 10 to place the distal end at a position proximate
where suspension strut 31 attaches to guide wire 20.

0048 A Suction providing means (not shown) may be

fluidly coupled to the proximal end of aspiration lumen 74

(i.e., elongated shaft 70 or retrieval catheter 60) for possibly

inducing Suction pressure at the distal end. Suction may be
started, and debris 80 entrapped within blood permeable sac
30 could be extracted through aspiration lumen 74 along
flow path 82.
0049. Under certain circumstances, blood permeable sac
30 may be debris laden Such that additional suction pressure
may be required for extracting debris 80. In Such cases,
balloon 62 may be inflated to partly restrict or fully occlude
blood flow, thereby enabling an increase in the Suction
preSSure in the region proximate Self expanding Support
hoop 32, and enhancing extraction of debris 80. Suction may
either be continuously applied or Stopped while filtration
device 6 is collapsed to a low profile State and extracted from
the vasculature.

0050 Numerous advantages of the invention covered by
this document have been Set forth in the foregoing descrip
tion. It will be understood, however, that this disclosure is,

in many respects, only illustrative. Changes may be made in
details, particularly in matters of shape, size, and arrange
ment of parts without exceeding the Scope of the invention.
The invention's Scope is, of course, defined in the language
in which the appended claims are expressed.
We claim:

1. A filter delivery catheter, comprising:
an elongated Shaft having a proximal end and a distal end;
the elongated shaft including one or more aspiration ports,
the one or more aspiration ports located circumferentially
on the elongated Shaft at one or more longitudinal
positions proximal of the distal end; and
a blood permeable filtration device for trapping debris
within the lumen of a blood vessel.

2. The filter delivery catheter of claim 1, wherein the
distal end of the elongated Shaft further comprises an
operable end cap.
3. The filter delivery catheter of claim 2, wherein the
filtration device is enclosed within the elongated Shaft
proximal of the operable end cap and proximate the distal
end of the elongated Shaft.
4. The filter delivery catheter of claim 1, wherein the one
or more aspiration ports are located on the elongated Shaft
proximate the distal end of the elongated Shaft and proximal
of the filtration device.

5. The filter delivery catheter of claim 4, wherein the one
or more aspiration ports are located circumferentially on the
elongated Shaft.
6. The filter delivery catheter of claim 4, wherein the one
or more aspiration ports are located longitudinally on the
elongated Shaft.
7. The filter delivery catheter of claim 1, wherein the
lumen of the elongated shaft fluidly couples the one or more
aspiration ports to the proximal end of the elongated Shaft.
8. The filter delivery catheter of claim 1, wherein the
proximal end of the elongated Shaft is in fluid communica
tion with a Suction providing means for extracting debris
from the lumen of the blood vessel through the one or more
aspiration ports.
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9. The filter delivery catheter of claim 1, wherein the
filtration device is located within the elongated Shaft proxi
mate the distal end of the elongated Shaft.
10. The filter delivery catheter of claim 1, wherein the one
or more aspiration holes are located proximate the distal end
of the elongated Shaft.
11. The filter delivery catheter of claim 10, wherein the
one or more aspiration ports are located circumferentially
and/or longitudinally on the elongated shaft.
12. The filter delivery catheter of claim 1, wherein the
filtration device is a floating filter.
13. The filter delivery catheter of claim 1, wherein the
filtration device is fixedly attached to a wire.
14. The filter delivery catheter of claim 1, wherein the
debris includes one or more of emboli, thrombi, dislodged
tissue, etc.

15. A method for extracting debris from the vasculature
while delivering a blood permeable filtration device distal of
a lesion, Said method comprising the Steps of:
providing a guide wire with a distal end and a proximal
end, and placing the guide wire within the lumen of a
blood vessel with said distal end positioned distal of the
target Site Such as a Stenosis or a lesion;
providing a filter delivery catheter comprising an elon
gated Shaft having a distal end and a proximal end, the
filter delivery catheter further comprising a blood per
meable filtration device enclosed within the elongated
shaft and proximate the distal end of Said shaft, the
filter delivery catheter further comprising one or more
aspiration ports in a distal region proximate the distal
end of the elongated Shaft, Said aspiration ports in fluid
communication with a Suction providing means fluidly
connected to Said proximal end of Said elongated Shaft;
holding the guide wire Stationary and advancing the filter
delivery catheter over the guide wire towards the target
Site, Such as a Stenosis or a lesion, inducing Suction at
the proximal end of the elongated shaft while the distal
end and the distal region of the elongated Shaft com
prising the one or more aspiration ports traverse past
the target Site thereby extracting debris from the lumen
of the blood vessel; and

deploying Said filtration device distal of the target Site,
Such as a Stenosis or a lesion, in the lumen of the blood

vessel by holding the guide wire Stationary while
extracting the filter delivery catheter from the lumen of
the blood vessel.

16. A filter retrieval catheter, comprising:
an elongated Shaft having a proximal end and a distal end,
and having an inflation lumen, an aspiration lumen and
a wire lumen;

a balloon disposed about a region of the elongated Shaft
proximate the distal end of the elongated Shaft, the
balloon being in fluid communication with the inflation
lumen; and

a wire disposed in the wire lumen and having a blood
permeable filtration device disposed thereon.
17. The filter retrieval catheter of claim 16 wherein the

wire lumen is fluidly coupled to the distal end of the
aspiration lumen.
18. The filter retrieval catheter of claim 17, wherein the

aspiration lumen is in fluid communication with a Suction
providing means for extracting debris through the fluidly
coupled aspiration and guide wire lumens.
19. The filter retrieval catheter of claim 16, wherein the

aspiration lumen is in fluid communication with a Suction
providing means for extracting debris through the aspiration
lumen.

20. A method for retrieving a debris laden blood perme
able filtration device from within the vasculature, said

method comprising the Steps of
providing a filter retrieval catheter comprising an elon
gated Shaft with an aspiration lumen therethrough and
having a proximal end and a distal end, the filter
retrieval catheter further comprising a wire lumen
having a proximal end and a distal end, the proximal
end of said wire lumen fixedly attached, at least in part,
to the distal end of said elongated shaft and fluidly
coupling the distal end of the aspiration lumen to the
wire lumen while maintaining fluid communication
between the lumen of the blood vessel and through the
wire lumen;

disposing a wire through the wire lumen of the filter
retrieval catheter, positioning Said retrieval catheter
within the lumen of the blood vessel proximate proxi
mal side of the emboli laden blood permeable filtration
device;

applying Suction at the proximal end of the filter retrieval
catheter thereby extracting debris trapped within the
filtration device; and

collapsing the filtration device into a low profile State
around the distal end of the aspirating filter retrieval
catheter, and extracting Said filtration device with Said
filter retrieval catheter from the lumen of the blood
vessel.

